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(54) FUEL INJECTION CONTROL DEVICE FOR ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent vehicle body vibration 
by conducting fuel cut during deceleration after the optimum 
delay time according to engine load conditions passes. 
SOLUTION: When examining whether or not fuel cut condition 
during deceleration is established (S101 and S102), establishing 
the fuel cut condition and carrying out no fuel cut in FCUT=0, a 
fuel cut delay time table TB is referenced so as to set fuel cut 
delay time KD on the basis of engine revolution speed NE and 
intake pipe pressure PM in the downstream of a throttle valve 
(S104, S105 and S106). After setting the fuel cut delay time KD, 
whether or not a timer TM reaches the fuel cut delay time KD 
is examined (S108). When the TM is equal to the KD, the fuel 
cut flug FCUT is set (S1 10). After setting the fuel cut flug 
FCUT, the fuel cut coefficient KFC is set to be 0 (fuel cut) by 
the fuel injection control routine and the fuel injection is 
stopped. The fuel cut during deceleration is conducted at the 
optimum delay time according to the engine load conditions, 
whereby vehicle body vibration is prevented. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the fuel-injection control unit of the engine which suspends the fuel injection to an engine and 
performs a fuel cut when the fuel cut conditions at the time of moderation are satisfied A fuel cut time delay 
setting means to set up a time delay after judging that the above-mentioned fuel cut conditions are satisfied 
based on an engine load at least until it performs a fuel cut, The fuel-injection control unit of the engine 
characterized by having a fuel cut activation directions means to direct activation of a fuel cut when a time 
check is started by formation of the above-mentioned fuel cut conditions and the above-mentioned time 
delay passes. 

[Claim 2] The fuel-injection control unit of the engine according to claim 1 which makes the above- 
mentioned engine load the pressure-of-induction-pipe force of a throttle-valve lower stream of a river, and is 
characterized by setting up the above-mentioned time delay based on this pressure-of-induction-pipe force 
and engine speed. 

[Claim 3] The fuel-injection control unit of the engine according to claim 1 which considers as the throttle 
opening which memorized the above-mentioned engine load in the setup time before formation of the 
above-mentioned fuel cut conditions, and is characterized by setting up the above-mentioned time delay 
based on the storage value of this throttle opening. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel-injection control unit of the engine which prevents 

car-body vibration generated in connection with the fuel cut at the time of moderation. 

[0002] 

[Description of the Prior Art] Generally in cars, such as an automobile, the fuel cut which suspends the fuel 
supply to an engine at the time of moderation is performed, and improvement in fuel consumption and 
improvement in the exhaust gas purification engine performance are aimed at. For example, when the value 
of load parameters, such as pressure-of-induction-pipe force and throttle opening, is less than the fuel cutline 
set up beforehand, the technique of performing a fiiel cut is indicated by JP,6-213038,A. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if the conditions of a fuel cut are satisfied and a fuel 
cut is immediately performed when an accelerator is returned and it shifts to moderation transit, car-body 
vibration may occur by torque change. This car-body vibration was not restricted as not necessarily 
generating depending on an engine load condition, but when improving aggravation of the transit feeling by 
car-body vibration, it had become a difficult problem. 

[0004] This invention was made in view of the above-mentioned situation, after the optimal time delay 
according to engine load conditions passes, it performs the fuel cut at the time of moderation, and it aims at 
offering the fuel-injection control unit of the engine which can prevent car-body vibration. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to 
claim 1 In the fuel-injection control unit of the engine which suspends the fuel injection to an engine and 
performs a fuel cut when the fuel cut conditions at the time of moderation are satisfied A fuel cut time delay 
setting means to set up a time delay after judging that the above-mentioned fuel cut conditions are satisfied 
based on an engine load at least until it performs a fuel cut, When a time check is started by formation of the 
above-mentioned fuel cut conditions and the above-mentioned time delay passes, it is characterized by 
having a fuel cut activation directions means to direct activation of a fuel cut. 

[0006] In invention according to claim 1, invention according to claim 2 makes the above-mentioned engine 
load the pressure-of-induction-pipe force of a throttle-valve lower stream of a river, and is characterized by 
setting up the above-mentioned time delay based on this pressure-of-induction-pipe force and engine speed. 
[0007] In invention according to claim 1 , invention according to claim 3 considers as the throttle opening 
which memorized the above-mentioned engine load in the setup time before formation of the above- 
mentioned fuel cut conditions, and is characterized by setting up the above-mentioned time delay based on 
the storage value of this throttle opening. 

[0008] That is, when a time delay after the fuel cut conditions at the time of moderation are satisfied until it 
performs a fuel cut is set up based on an engine load at least and this time delay passes, invention according 
to claim 1 is directing activation of a fuel cut, stops fuel injection after progress of the optimal time delay 
according to engine load conditions, and prevents the car-body vibration by torque change of a fuel cut. 
[0009] In that case, like invention according to claim 2, the time delay of a fuel cut is set up based on this 
pressure-of-induction-pipe force and engine speed by using the pressure-of-induction-pipe force of a 
throttle-valve lower stream of a river as an engine load, or it is desirable like invention according to claim 3 
to set up based on the storage value of this throttle opening by using as an engine load throttle opening 
memorized in the setup time before formation of fuel cut conditions. 
[0010] 
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[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. For the whole engine control-system block diagram and drawing 2 , with respect to 
one gestalt of operation of this invention, the circuitry Fig. of an electronic control system and drawing 3 are 
[ drawing 1 - drawing 5 / drawing 1 / the explanatory view of a fuel cut time delay table and drawing 5 of 
the flow chart of a fuel cut judging routine and drawing 4 ] the flow charts of a fuel-injection control 
routine. 

[001 1] In drawing 1 , a sign 1 is a supercharged engine (it is hereafter written as an "engine"), and shows a 
level opposite type 4-cylinder gasoline engine in this gestalt. A right-and-left bank of the cylinder block 2 of 
an engine 1 is equipped with the cylinder head 3, respectively, and a combustion chamber 4, the suction port 
5, the exhaust air port 6, the ignition plug 7, and the valve gear 8 grade are prepared in it. 
[0012] As an exhaust air system of an engine 1, exhaust air joins by the exhaust manifold 9 which is open 
for free passage in each exhaust air port 6, and an exhaust pipe 10 is connected to an exhaust manifold 9. 
And turbine 1 1 a of the turbosupercharger 1 1 which is an example of a supercharger is infixed in an exhaust 
pipe 10, 1st catalyst 12a, 2nd catalyst 12b, and a muffler 13 are arranged in the lower stream of a river, and 
it is wide opened by atmospheric air. 

[0013] On the other hand, it connects with an air cleaner 15, the inlet pipe 17 which infixed the resonator 
chamber 16 is opened for free passage by compressor 1 lb of a turbosupercharger 11 as an inhalation-of-air 
system, and the inlet pipe 18 from this compressor 1 lb is opened for free passage by the intercooler 19. And 
a chamber 22 is open for free passage through the throttle body 21 which has a throttle valve 20 from an 
intercooler 1 9, and the suction port 5 of each gas column of a right-and-left bank is open for free passage 
through the inlet manifold 23 from the chamber 22. 

[0014] Moreover, the idle control valve (ISC valve) 25 and the check valve 26 opened with negative 
pressure are formed in the bypass path 24 which bypasses a throttle valve 20 and opens the resonator 
chamber 1 6 and an inlet manifold 23 for free passage, and an inhalation air content is controlled at the time 
of an idle and moderation. Furthermore, the ignition coil 28 which contains ignitor 28a is connected to each 
point fire plug 7 which an injector 27 is arranged in the style off in each gas column of an inlet manifold 
23 ] right above [ suction-port 5 ], and is arranged for every gas column of the cylinder head 3. 
[0015] Here, an exhaust air control system is explained. The rotation drive of the compressor 1 lb is carried 
out by the energy of the exhaust air introduced into turbine 1 1 a, a turbosupercharger 1 1 inhales air, 
pressurizes, and supercharges, and the waist gate valve 30 equipped with the actuator 29 for waist gate valve 
actuation which is from a diaphragm-type actuator on the turbine 1 1 a side is formed. The actuator 29 for 
waist gate valve actuation is divided into two rooms by diaphram, the pressure room which one side opens 
for free passage to duty solenoid valve D.SOL for waist gate controls is formed, while containing the spring 
with which another side energizes the waist gate valve 30 in the closed direction, the spring room where the 
rod which forms diaphram and the waist gate valves 30 successively extends is formed, and the spring room 
is released by atmospheric air. 

[0016] Moreover, duty solenoid valve D.SOL for waist gate controls The port which is open for free passage 
in the pressure room of the actuator 29 for waist gate valve actuation, It is a cross valve, the 
electromagnetism which has the port which is open for free passage to the inlet pipe 18 of a compressor lib 
lower stream of a river, and the port which is open for free passage to the resonator chamber 16 — Whenever 
[ valve-opening / of the port which is open for free passage to the resonator chamber 1 6 according to the 
duty ratio of the control signal outputted from the electronic control 50 (refer to drawing 2 ) mentioned 
later ] is adjusted. The pressure of the pressure by the side of the resonator chamber 16 and the pressure of 
the compressor lib downstream is regulated, control pressure is supplied to the pressure room of the 
actuator 29 for waist gate valve actuation, the opening of the waist gate valve 30 is adjusted, and charge 
pressure is controlled. With this gestalt, control pressure is reduced according to increase of the amount of 
leaks, the opening of the waist gate valve 30 is reduced, and charge pressure is raised, so that control 
pressure is raised, the opening of the waist gate valve 30 is increased, so that the duty ratio of the duty signal 
outputted to duty solenoid valve D.SOL for waist gate controls becomes small, charge pressure is reduced 
and a duty ratio becomes large. 

[0017] Next, various sensors are explained. The absolute-pressure sensor 33 is connected to the inlet 
manifold 23 of throttle-valve 20 lower stream of a river through the pressure-of-induction-pipe force / 
atmospheric pressure change-over solenoid valve 34 for switching the pressure-of-induction-pipe force 
(intake pressure in an inlet manifold 23) and atmospheric pressure of throttle-valve 20 lower stream of a 
river. Moreover, while a knock sensor 35 is attached in a cylinder block 2, the cooling coolant temperature 
sensor 37 is ****(ed) by the cooling water path 36 which opens right-and-left both banks for free passage, 
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* and 02 sensor 38 is arranged in the unification section which the exhaust manifold 9 of each bank joins. 
Furthermore, the throttle opening sensors 40 which detect throttle opening are formed successively by the 
throttle valve 20, and the inhalation air content sensor 41 is arranged in the direct lower stream of a river of 
an air cleaner 15. 

[0018] moreover, the crank rotor 43 fixes to revolve to the crankshaft 42 of an engine 1 — having — the 
periphery of this crank rotor 43 — electromagnetism — the crank angle sensor 44 which consists of pickup 
etc. is opposite- **(ed). furthermore, the cam rotor 46 formed successively to the cam shaft 45 in a valve 
gear 8 — electromagnetism — the gas column distinction sensor 47 which consists of pickup etc. is opposite- 
**(ed). The crank angle sensor 44 and the gas column distinction sensor 47 are detected with the projection 
formed in the crank rotor 43 and the cam rotor 46 for every predetermined spacing, respectively to engine 
operation, and output a crank pulse and a gas column distinction pulse. And in the following electronic 
controls 50, while computing an engine speed from the spacing time amount (detection spacing of a 
projection) of a crank pulse, ignition timing, fuel injection timing, etc. are calculated, and gas column 
distinction is further performed from the input configuration of a crank pulse and a gas column distinction 
pulse. 

[0019] An electronic control (ECU) 50 processes the signal from above-mentioned various sensors and 
switches, calculates the controlled variable to various actuators, and performs engine control of fuel- 
injection control, charge pressure control, ignition timing control, idle revolving speed control, etc. As 
shown in drawing 2 , ECU 50 is constituted considering CPU51, ROM52, RAMS 3, backup RAM 54, the 
counter- timer group 55, and the microcomputer to which the I/O interface 56 is mutually connected through 
a bus line as a core, and the voltage stabilizer 57 which supplies a regulated power supply to each part, the 
drive circuit 58 connected to the I/O interface 56, and the circumference circuit of A/D-converter 59 grade 
are built in. 

[0020] The counter-timer group 55 In addition, various counters, such as a free run counter and a counter for 
input counts of a gas column distinction sensor signal (gas column distinction pulse), The timer for fixed 
interruption for generating the timer for fuel injection, the timer for ignition, and fixed interruption, input 
spacing of a crank angle sensor signal (crank pulse) — a time check — the ** timer — Various timers, such as 
the ** timer and a watchdog timer for the abnormality monitor in a system, are named generically for 
convenience at the time of the after [ starting ] hour meter which clocks the elapsed time after engine 
starting, and various kinds of software counter timers are used. 

[0021] The voltage stabilizer 57 is connected to the dc-battery 62 through the 1st relay contact of the power- 
source relay 61 which has relay contact of two circuits. The end of the relay coil is grounded and, as for the 
power-source relay 61, the other end of a relay coil is connected to the drive circuit 58. In addition, the 
power-source line for supplying a power source to each actuator is connected to the 2nd relay contact of the 
power- source relay 61 from the dc-battery 62. 

[0022] Moreover, the end of an ignition switch 63 is connected to a dc-battery 62, and the other end of this 
ignition switch 63 is connected to the input port of the I/O interface 56. Moreover, directly, it connects with 
the dc-battery 62, and if ON of an ignition switch 63 is detected and the contact of the power-source relay 
61 becomes close, while a voltage stabilizer 57 will supply a power source to each part in ECU50, it always 
supplies the power source for backup to backup RAM 54 irrespective of ON of an ignition switch 63, and 
OFF. 

[0023] Moreover, the speed sensor 48 grade for detecting a knock sensor 35, the crank angle sensor 44, the 
gas column distinction sensor 47, and the vehicle speed is connected, and further, through AID converter 59, 
while the absolute-pressure sensor 33, the cooling coolant temperature sensor 37, 02 sensor 38, the throttle 
opening sensor 40, and inhalation air content sensor 41 grade are connected, the monitor of the battery 
voltage VB is inputted and carried out to the input port of the I/O interface 56. Moreover, while the relay 
coil of the ISC valve 25, an injector 27, the pressure-of-induction-pipe force / atmospheric-pressure change- 
over solenoid valve 34, duty solenoid valve D.SOL for waist gate controls, and the power-source relay 61 is 
connected through the drive circuit 58, ignitor 28a is connected to the output port of the I/O interface 56. 
[0024] The control program memorized by ROM52 is followed in ECU50. The detecting signal from the 
sensor switches inputted through the I/O interface 56, And the various data which process battery voltage 
VB etc. by CPU51 , and are stored in RAM53, Based on the various study value data stored in backup RAM 
54, the fixed data memorized by ROM52, controlled variables, such as fuel oil consumption and ignition 
timing, are calculated, and engine control of fuel-injection control, ignition timing control, charge pressure 
control, idle revolving speed control, etc. is performed. 

[0025] In such engine control, ECU50 is performing the fuel cut for the purpose of the improvement of the 
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* improvement in fuel consumption, and exhaust gas emission at the time of moderation. This fuel cut 
performs a fuel cut with a predetermined time delay, when it judges whether the fuel cut conditions at the 
time of moderation are satisfied based on throttle opening and an engine speed and fuel cut conditions are 
satisfied. That is, if a fuel cut is performed to formation and coincidence of fuel cut conditions and the fuel 
supply to an engine is suspended at the time of moderation, since car-body vibration may occur by torque 
change, the time delay has been established after fuel cut conditions are satisfied before actually performing 
a fuel cut. 

[0026] In this case, when the time delay of a fuel cut changes with engine load conditions and a time delay 
is established uniquely, it has a possibility of promoting car-body vibration conversely. Especially, with a 
high power engine like the supercharged engine 1 of this gestalt, if the time delay of a fuel cut is too long 
when it shifts to moderation transit by making a throttle into a close by-pass bulb completely from heavy 
load operational status, the shift to a low-power output condition from an engine high power condition will 
become unstable by continuation of fuel supply, and it will become the cause which induces torque 
fluctuation on the contrary. For this reason, the time delay of a fuel cut is set as the optimal time amount 
based on an engine speed and an engine load with the optimal time amount according to engine load 
conditions, and this gestalt, and the car-body vibration accompanying the fuel cut at the time of moderation 
is prevented. 

[0027] That is, ECU50 has a function as the fuel cut time delay setting means concerning this invention, and 
a fuel cut activation directions means, and, specifically, realizes the function of each means by the routine 
shown in drawing 3 . Hereafter, the processing concerning the fuel cut by ECU50 is explained using the 
flow chart of drawing 3 and drawing 5 . 

[0028] Drawing 3 is a fuel cut judging routine performed by every predetermined period (predetermined 
time) after system initialization, first, is steps S101 and SI 02, and investigates whether the fuel cut 
conditions at the time of moderation are satisfied. That is, it judges whether the throttle opening TH detected 
by the throttle opening sensor 40 is smaller than the setting throttle opening TCUT (judgment threshold for 
judging a throttle close by-pass bulb completely in this gestalt) at step SI 01, and it is step SI 02 and the 
engine speed NE based on the signal from the crank angle sensor 44 judges whether it is higher than the fuel 
cut rotational frequency NCUT set up beforehand. 

[0029] Consequently, it progresses to step SI 03 from the step which judges it as fuel cut condition failure in 
NE<=NCUT, and corresponds to it in the case of TH>=TCUT, or step SI 02 in step SI 01, the fuel cut flag 
FCUT which directs a fuel cut is cleared to 0 (FCUT<-0; with no fuel cut), and it escapes from a routine. On 
the other hand, when an engine speed is a moderation run state higher than a setting rotational frequency in 
TH<TCUT and step S102 in step S101 in NE>NCUT (i.e., a throttle close by-pass bulb completely), it 
investigates whether it is FCUT=1 and whether it is judged as fuel cut condition formation, progresses to 
step SI 04 from step SI 02, and the fuel cut is already carried out with reference to the fuel cut flag FCUT. 
[0030] And it is FCUT=0, and when the fuel cut is not yet carried out, it progresses to step SI 05 from step 
SI 04, and investigates whether the time delay setting flag FINI is set. This time delay setting flag FINI is set 
when a time delay after fuel cut conditions are satisfied until it actually performs a fuel cut is set up, and it 
progresses to step SI 06 from step SI 05 by FINI=0 immediately after fuel cut condition formation. 
[0031] Based on the pressure-of- induction-pipe force PM of throttle- valve 20 lower stream of a river of 
expressing an engine speed NE and an engine load with step S 1 06, the fuel cut time delay KD is set up by 
interpolation count with reference to the fuel cut time delay table TB. And while progressing to step SI 07 
and setting the time delay setting flag FINI (FINK-1), the time check by Timer TM is started, and it escapes 
from a routine. 

[0032] In order that it may prevent the car-body vibration by torque change of a fuel cut, the fuel cut time 
delay KD gives the optimal time amount until it performs a fuel cut according to an engine load condition, 
beforehand, as a parameter, finds the optimal time delay by simulation or experiment, and stores an engine 
speed and the pressure-of-induction-pipe force PM in the fuel cut time delay table TB of ROM52. In this 
case, as an engine load, basic fuel-injection pulse width, throttle opening, etc. which define an inhalation air 
content besides the pressure-of-induction-pipe force and basic fuel oil consumption may be used. When 
using throttle opening, the table beforehand created in quest of the optimal time delay by simulation or 
experiment by making throttle opening into a parameter can be referred to based on the storage value TVo 
of the throttle opening memorized in the setup time before carrying out the monitor of the output of the 
throttle opening sensor 40 and carrying out the close by-pass bulb completely of the throttle valve 20, and 
the fuel cut time delay KD can be set up. 

[0033] An example of the fuel cut time delay table TB corresponding to the supercharged engine 1 of this 
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• gestalt is shown in drawing 4 . On this table TB 5 by supercharge, in the low loading field where extent of 
supercharge is small, a high-engine-speeds region lengthens a time delay KD by eliminating the factor of 
output instability by shortening a time delay KD and stopping the fuel supply to an engine quickly, so that it 
becomes a heavy load quantity rotation [ with the high pressure-of-induction-pipe force PM ] region with a 
high engine speed NE, and the fuel supply interruption to an engine is delayed, and it is set up so that effect 
of torque change may be made small. In addition, in the example of the table TB shown in drawing 4 , on 
account of explanation, although the concrete time delay is indicated, in order to acquire the time delay of a 
publication, with the actual table, memory of the time amount equivalent value which becomes settled with 
the execution cycle of a fuel cut judging routine to each address corresponding to the pressure-of-induction- 
pipe force PM is carried out to the engine speed NE. 

[0034] After setting up the above fuel qut time delay KD, it investigates whether at step SI 05, by FINI=1, it 
progressed to step SI 08 from step SI 05, and Timer TM reached the fuel cut time delay KD. And if in 
TM<KD Timer TM is counted up at step SI 09, it escapes from a routine (TM<-TM +1) and TM=KD is 
reached, it will progress to step SI 10 from step SI 08 in order to perform a fuel cut, and the fuel cut flag 
FCUT will be set (FCUT<-1), and it will escape from a routine. 

[0035] After the fuel cut flag FCUT is set, by FCUT=1, it progresses to step SI 1 1 from step S104, and 
processing with which next time was equipped is performed. That is, Timer TM is cleared at step Sill 
(TM<-0), it progresses to step SI 12 further, the time delay setting flag FINI is cleared (FINK-0), and it 
escapes from a routine. 

[0036] The fuel cut flag FCUT set / cleared by the above fuel cut judging routine is referred to in the fuel- 
injection control routine of drawing 5 performed for every predetermined period. At this fuel-injection 
control routine, activation and a halt (fiiel cut) of fuel injection are controlled by setting the fuel cut 
multiplier KFC explained below as 1 .0 (with no fuel cut), or 0 (fuel cut) according to the value of the fuel 
cut flag FCUT. 

[0037] Next, a fuel-injection control routine is explained. In this routine, the basic fuel-injection pulse width 
Tp which defines basic fuel oil consumption is first computed at step S201 from the inhalation air content Q 
based on the signal from the inhalation air content sensor 41, and the engine speed NE based on the signal 
from the crank angle sensor 44 (Tp<-KxQ/NE;K is a NJIEKUTA property amendment constant). 
[0038] Next, it progresses to step S202 and investigates whether activation of a fuel cut is directed with 
reference to the fuel cut flag FCUT. Consequently, it is FCUT=0, and in having no fuel cut, it progresses to 
step S203 from step S202, and the fuel cut multiplier KFC is set to 1.0 (KFC<-1.0), and it progresses to step 
S205. On the other hand, when activation of a fuel cut is directed by FCUT=1, it progresses to step S204 
from step S202, and the fuel cut multiplier KFC is set to 0 (KFC<-0), and it progresses to step S205. 
[0039] At step S205, fuel-injection pulse width Ti which amends the basic fuel-injection pulse width Tp 
based on the inhalation air content Q and an engine speed NE by various correction terms, and defines final 
fuel oil consumption is set up, and it escapes from a routine. The various correction factors COEF 
concerning cooling water temperature amendment, acceleration-and-deceleration amendment, full open 
increase-in-quantity amendment, increase-in-quantity-after idle amendment, etc. as various correction terms 
The air- fuel ratio feedback correction factor alpha based on the output from 02 sensor 38 The air-fuel ratio 
study correction factor KBLRC for carrying out study amendment of dispersion at the time of production of 
the inhalation air measurement system of inhalation air content sensor 41 grade, or the fuel-supply system of 
injector 27 grade, the gap of the air-fuel ratio by aging, etc. The electrical-potential-difference correction 
factor Ts which the fuel cut multiplier KFC etc. is used as a multiplication term, and interpolates the invalid 
injection time of an injector 27 based on battery voltage VB is used as an addition term, and each of these 
correction factors — the basic fuel-injection pulse width Tp — multiplication — it adds, final fuel-injection 
pulse width Ti is set up (Ti<-TpxCOEFxalphaxKBLRCxKFC+Ts), and it sets to an injection timer. 
[0040] Consequently, when the fuel cut multiplier KFC is KFC=1 .0, the fuel of an amount with which the 
driving pulse signal of fuel-injection pulse width Ti is outputted to the injector 27 of the gas column for fuel 
injection to predetermined timing, and ****s in fuel-injection pulse width Ti is injected. On the other hand, 
when the fuel cut multiplier KFC is KFC=0, fuel-injection pulse width Ti serves as Ti=Ts, the drive of an 
injector 27 is stopped substantially, and, a fuel cut is performed. 

[0041] Since the optimal time delay according to engine load conditions will be set up by the above- 
mentioned fuel cut judging routine by the time a fuel cut is performed by this fuel cut multiplier KFC=0, the 
car-body vibration accompanying the fuel cut at the time of moderation can be prevented, and improvement 
in a transit feeling and a fuel consumption improvement can be aimed at. In a high power engine especially 
like the supercharged engine 1 of this gestalt, generating of the remarkable car-body vibration 
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accompanying the fuel cut at the time of moderation can be prevented, and it is very effective. 
[0042] 

[Effect of the Invention] Since a fuel cut is performed according to this invention after it sets up the optimal 
time delay according to engine load conditions to the fuel cut at the time of moderation and this time delay 
passes as explained above, the car-body vibration accompanying the fuel cut at the time of moderation can 
be prevented, and improvement in a transit feeling and a fuel consumption improvement can be aimed at. 

[Translation done.] 
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